D1 but not D4 dopamine receptors are critical for MDMA-induced neurotoxicity in mice.
MDMA, an addictive psychostimulant-consumed worldwide, has the ability to induce neurotoxic effects and addiction in laboratory animals and in humans through its effects on monoaminergic systems. MDMA-induced neurotoxicity in mice occurs primarily in dopaminergic neurons and does not significantly affect the serotonergic system. As the neurotoxic effects of MDMA in mice involve excessive dopamine (DA) release, DA receptors are highly likely to play a role in MDMA neurotoxicity, but the specific dopamine receptor subtypes involved have not previously been determined definitively. In this study, dopamine D1 and D4 receptor knock-out mice (D1R(-/-) and D4R(-/-)) were used to determine whether these receptors are involved in MDMA neurotoxicity. D1R inactivation attenuated MDMA-induced hyperthermia, decreased the reduction of dopamine and dopamine metabolite levels, and protected against dopamine terminal loss and reactive astrogliosis as determined in the striatum, 7 days after MDMA treatment. In sharp contrast, inactivation of D4R did not prevent hyperthermia or the neurotoxic effects of MDMA. Altogether, these results indicate that D1R, but not D4R, plays a significant role in the dopaminergic striatal neurotoxicity observed after exposure to MDMA.